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At the west heading the material encountered varied from mud ,and 
shale, carrying consiclerahle water, to sandstone and shale. The water 
encountered at this heading was not sufficient to impede progress. 
Some swelling ground w-a8 encountered, which necessitated considerable 
retimberiiig, and nine shifts were lost on this account. At the west 
heading 541 feet of sides and arc lining and 257 feet of bottom were 
placed. The tunnel, as H. whole, is about 82 per cent completed. At 
Indian Creek dike and on the Indian Creek diversion canal melting 
snow and frequent rains have kept the ground too wet for any construc- 
tion work. At Strawberry Dam a small force mas engaged in over- 
hauling equipment, operating the sluicing tunnel, and other like duties. 
At the east portal of Strawberry Tunnel the shaft for the controlling 
works was completed and excavation of the portal cut commenced. 

SNOW SLIDES AND SLIPS. 

By LCON PEUGEOT, Superintendent Burro Mine, Utah. 

During iiiy years in tlie hills I hare had ample oppor- 
tunity to become well acquainted with snow slides; antl 
having noted conditions existing previous to various 
slides, I believe that a little study by the niaii on tlie 
ground may often be the mems of saving life itlid prop- 
erty. 

&Iy knowledge of slides was obtained in the vicinity of 
B~irro mine, located on Black Mountain, in the Wasatch 

Showing how in a “ break slide” the snow breaks away to some underglazed surIace. 
Note the wall of snow about 5 feet high in the background. The author of this 
article is seated on the underglazed surface. 

Range, S f  miles as the crow flies from Salt Lake City ant1 
7 miles from Bountiful. The mine camp is located in 
Howard’s Hollow, named after a Mr. Howard, a Mornion 
pioneer, who, with his oxen, met his death at  this point 
in n snowslide while snaking logs for use in connection 
with the building of the Moimion Temple. 

Howard’s Hollow is an iiiiniense draw or basin starting 
from the west side of the ridge and running to Mill (’reek 
below, a clistnnce of it mile and 8 quarter. The c:tiiip lies 
a quarter of a mile below the crest of the ridge, the ritlge 
altitude being about 10,500 feet and the cttliip altitude 
above sen level being about 10,000 feet. The altitutle of 
the creek is about 8,500 feet. The angle of the slope from 
the ridge to the camp is 39O, antl the angle from the canip 
to tlie creek is Tio. The slide zone is from the ridge to 
the creek. 

Slides depend on numerous things-weight of snow, 
warmth, sudden cold, escess of siiow a t  a given angle, 
the nature of the underlying snow, and the temperature 
and the weather that prevailed when the first snows of 
the season were laid. In  fact this early snow has much 
to do with the most dangerous and daniwing of all slicles, 
namely, the “ to-the-ground slides,” wkch  are to be 
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feared more than all others, for they carry more ice and 
solids, and they shear all in their path-make a clean 
sweep, so to speak. 

This 
gives way to some underglazecl suiface, say, from 2 to 4 
feet down. This is dangerous to man antl beast, but not 
necessitrily t l)  buildings and other property, because it will 
be confined to the layer which broke away and slide over 
a11 beneath. Another is the sui-face or fresh snowslide, 
antl to iiinn this rarely does more clamage than to frighten 
him, although sinothering is possible and death might 
result from that cause. 

In  this localit y Jtmuary, Felmiary, and March tire the 
usurtl slide months, and each succeeding month of these 
is inore clangerous than the preceding one. As a rule 
the snow slides clown before ,411ril 1, and slides seldom 
occur in December. However, one should be watchful 
a t  all times when the grouncl is snow covered, antl 
especinlly so in February and March. 

Previous to snowslides the air is frequently moist, the 
mist heavy, and the esposed parts of the observer feel 
sticky, or more as if a clanip rag were pressing the skin. 
The snow is soggy and occasionnl glimpses of trees antl 
tiiiiber give the impression that they are sweating a sort 
of nildew. The bright sun ant1 clew-day slides are the 
ones, however, that swell the death lists; for i t  is on such 
days that the foreiuan orders his inen out for tinibeis, 
never giving a thought to the stillness of the atmosphere, 
the depth of the snow, the density thereof, the tempera- 
tures of the past few days, or (the most essential and 
vital point) the early snows of the season. If you should 
question him as to the possible danger of a slide he would 
lnugh a t  you and probably tell you that the snow is solid 
enough to bear up a troupe of elephants, or that it can not 
slide until it melts enough for the water to soak through 
ani1 take the frost out of the ground, or other indefinite 
reasons. 

In the early part of 1911 a siiowslide occurred a t  Alta, 
Utah, that citusetl tlie death of several men and a large 
loss of property and business delays. To my mind this 
catastrophe would hare been reduced to it niiiiiiiuin if 
proper forethought had been given. Alta, compared to 
this locality, is nearly identical and only .a few miles 
separate the two camps. The (lay in question gave me 
every reason, from my own experiences, to espect a slide. 
We were in need of mine timbers, but I advised the fore- 
nieii to hold the men indoors. I was so sure of the slide 
probabilities that I even went to the kitchen and in- 
structed the cook to keep a low fire, saying that if the 
slide did come he shoulcl rush to the stove and put out his 
fire. Shortly afterward the slide came. I t  may have 
been a lucky guess on my part, for I do not believe that 
anyone can predict a slide to  a day. 

We often hear of inen seeing a slide coming, running 
50 or IQO feet, and hanging on to a tree until the slide 
passes. This is pure fiction. When it comes to a 
genuine slide, you do not see it coniiiig; if you saw any- 
thing i t  woulcl be golie almost instctntly. A snow sllp 
may start from a footfall, a heavy gust of wind, a blast, 
or a jar. It, is simply tx case of very dry snow piled on a 
hnrtl, glassy suiface a t  a steep angle, a little urglng of 
which causes it to dip. It is not caused by its own weight 
as a slide proper is, but rather by the lack of moisture, 
the iced suiface, and the dryness of the fresh fall. 

The fan or wagon-wheel slide is another varlety ofdip.  
If there is [t fall of from 2 to 4 inches of snow pn B moist 
surface and the sun comes out warm and the F e  boughs 
with little dabs of snow on their branches seenmgly grow 
suddenly weary of holcling them and let them drop slmul- 
taneously, they start rolling down the bill, growing larger 

Nest in point of danger is the ‘‘ break slide.” 

. 
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and larger and narrower and narrower until they become 
like so many 5-foot wagon wheels. ,4bout this stage of 
their growth they will wobble prec,isely like a wheel c,om- 
ing off a buggy and fall flat, start,ing hunclreds of other 
little wheels going. 

The appearance of the slope afterwards is like a large,- 
ribbed fan, and a t  tlie end of each rib lies a flat disk for a 
tassel. A swishing noise accompanies the const,ruc,tion 
of this immense fan, about as loud as a fan of t8his size 
would make if some giant were using it. There is no clan- 
ger in this kind of a slip or slide escept to loose objects. 

There are two other condit,ions that may c.ause needless 
terror when slides are quite im)ossible. The first, or 

of snow on a solid undersurface followed by snow w1iic.h 
comes in small round, hard pellets resembling ta ioca and 

diamet,er. It is almost as hard as hail, and is the mean- 
est snow tlie mountain man has to contend with. It is 
nearly impossible to shovel it, for it runs like so muc.11 
grain, and when driven by the wind cuts one’s face and 
fills every nook and c.rack or spac.e. A knot-hole in a 
building, if not plugged, will furnish entry for a roomful1 
of tapioca snow. 

After the fall oi tapioca snow sunshine and warmt,h may 
come, with a freeze a t  night. This forms a hard crust 
t1iic.k enough to prevent a man’s weight from breaking 
through it. The crust itself has little support from it’s 
snow fluff beneath, merely the strength of the layer 
itself, and the sniall brush here and there prevent,s it’s 
dropping. In  walking along, the snow will suddenly drop 
from under one’s feet, and, like waves a t  sea, the snow 
ahead goes up ancl down for 50 or 100 feet, producing a 
startling effect, but not in the least dangerous. 

The second harmless affair is due to a sudden drop of 
temperature that c.auses ‘the snow to crack open with re- 
ports like that of a small cannon. These crevices are 
often a hundred feet or more in length and v ~ y  from 1 to 
2 inches in width. This is an indication of the solid, 
frozen state of the snow to a great de th, ancl is simply 

known a slide to follow immediately such an occurrence, 
and those that did come, later in the season, did not give 
way a t  these places. 

A nienace to life and property that must not he over- 
looked is the snow c.one or crest. This is c.nused by t8he 
wind blowing the snow over a ridge. Seldom more t,hm 
one is formed in tlie same place during the winter, for the 
making of them is a slow xocess. Each day as the wind 

causlng the snow plat’form to slowly spread out ancl hang 
over the basin below. On warm days at  the edges where 
the sun strikes thawing ensues, and the wind sweeping 
dry snow from shaded portions of t,he ridge onto and over 
these melting edges turns ‘it into ice and builds them 
farther outward. 

This awning-like crest will often pr0jec.t a distance of 
20 or 30 feet before the ovwhanging weight and is suffi- 
cient to send it tearing down the hill, c,rushing all in its 
path. An efficient remedy for these evils is to dynamite 
tlie crest by simply loading a 6-foot log with dynamite, 
sinking it horizontally about 3 feet deep in tlie top of the 
snow ridge as iiearly over tlie base of the cone as can be 
judged. When the fuse is lighbed and the explosion 
occurs one may see a miniature slide in action. 

to-the- 
ground slide” is tlie one to be given the .most thought. 
The man on the ground must note the cont,our of the coun- 

, the angles, cliffs, tree belts, hog backq, etc., for they 

crust drop, is brought about by a B ahy fall of a few inches 

varying in size from one-sixteenth to one-fourt P; inch in 

It is veiy difficult to walk on. 

due to contrac.tion by the intense co r d. Never have I 

sweeps t8he flat surface. of t’ \ ie ridge the snow is blown over, 

Tlie real avalandie of snow or death-dealing 

“7 a1 play an important part in the formation of heavy 

slides. The first snows are the.ones to be noted carefully. 
I t  is then that the foundation is Inid for t.he subsequent 
to- the-ground slides. 

Sup ose the snow a t  this early stage is packed hard 
and, t f ie surfac,e slightly thawing. a storm of tapioca snow 
comes; the melting surface holds the tapioca from run- 
ning down hill, the round pellets sinking to a depth of 
about 2 iiiclies and cemeiit8ing lightly as they fall. This 
is followed by a wet blanket of flrtky snow of a few inches, 
then followed by a cold wave, and the ided foundstion 
is laid for a to-the-ground slide. Tlie cold penetrates 
through the light blnnket of snow n a i l  tlie st’ate of affairs 
tliat formerly existed is entirely changed. 

First, the former melting hillside surface has become 
an ice layer or crust; second, t81ie pellet,s of tapioca snow 
between the outside crust and t,lie roof or blanket crust 
have contracted and separated, each Yellet becoming 
a little round ball for future snow to slic e upon. Other 
snows come, higher and higher piles the mass on its 
unstable foundation; winter has set in, and the snows 
in texture are fluffy and light. Later on come the thaws. 
ancl as tlie temperature changes so does our source of 
trouble, 6 or 10 feet below. The snow set8tJes. water 
penetrates to the ice c.over or blanket crust, where its 
downward progress is l inltd,  and it trickles clown the 
angle of the hill, and slowly but surely wears and weak- 
ens tlie ice Rrch it t ~ ~ e l s  over. The st80rms of winter 
have banked huge drifts in sp0t.s niid t,he est8ra weight at  
these oints causes the weakeiied nrcli below to give way. 

ta.pioca that the ice nrali sheltered. 
Tlie immense weight of snow rapidly gains monientum 

and the to-the-ground slide ha,s st,arted, beyoncl all human 
power of st,opping. 

Similar coiidit,ioiis ma occ,ur more than once, as 

is materially reduced with e d i  slide, as the volunie of 
snow to move will iisunlly not he so great, and they 
assume t,he features of the break slide. always giving way 
at  the top layers first. This is possible because they are. 
forniecl in colder weather aiid are not so securely ked 
together, sometimes slipping down in succession in mid- 
winter, creating a buffer or blockade at the bottom of the 
slide region whicli tends to hold other slides from coming 
down. 

Camp buildings in the mountains should be con- 
structed of heavy timbers and sliould be set into the hill 
so that the roof lins the same slope as the hill. Any 
s >ace appearing between the back of the building and 

below the roof and filled up even wit,h the hillside. The 
air space below t$e lagging prot8ect8s the inside walls from 
damp and mold. Tlie doors sliould always open inward. 
The smoke pipe should never be braced with t8ie rods or 
a snow slide will bear 6lie roof ofl; 0111 t81ie first, joint or 

the snow depth increases 2-foot lengths may be added 
without wiring. Buildings slioulcl never he laced one 

above t8he camp, as it holds some of t8he snow from sh - 
ing. At a reasonable distance above the camp there 
should be dug an open trench, about 6 feet deep and 
6 feet wide; in the shape of a crescmt, the prongs pointing 
down the hill to  the right aiid left of the camp. This 
forms a protection from fallin rocks and from cloud- 
bursts in the summer time; am P during the melting sea- 
son it turns the water from above away from the camp, 
permitting ‘the camp to be the first dry spot to show on 
tlie mountains. 

and t8 r le overhead load drops on the lihtle linrd halls of 

described above. (luring t Iy ie early winter, but tlie danger 

. 

t I ie fake of the hill slioulcl be lagged n.cross a few feet 

so should he braced, itnd that with orc f inary wire, and as 

below another like ste s, but, on the same e P evation or 

2- level. Timber or brusiwood Y should not be cut direct1 


